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DETAILED ACTION 

1 . The rejection of clainns 1 - 34 under the second paragraph of 35 U.S.C. 1 12 has 
been withdrawn as necessitated by amendment. 

2. Applicant adds new claims 35 - 43 

3. Claims 1-43 are pending in this Office Action. 



Claim Objections 

4. Claims 26, 27, 28 and 29 objected to as being dependent upon a rejected base 
claim, but would be allowable if rewritten in independent form including all of the 
limitations of the base claim and any intervening claims. 



Claim Rejections - 35 USC § 103 

5. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 



6. Claims 1, 6, 7, 8, 9, 10, 11 and 35 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over USPN 6,230,151 issued to Rakesh Agrawal et al (hereinafter 
"Agrawal") in view of USPN 6,41 1 ,922 issued to Douglas Patrick Clark et al 
(hereinafter "Clark"). 
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Regarding claim 1 , Agrawal teaches an apparatus for data store assignment for a 
data storage system design, comprising: 

a data structure stored in computer-readable memory, the data structure having 
a plurality of nodes, at least some of the nodes each representing a physical data 
storage device having respective attributes (see Fig. 3); 

representations of a plurality of data stores, each data store having respective 
requirements (see column 1 , lines 40 - 65). 

Agrawal does not explicitly teach solver process. 

However, Clark teaches a solver process stored in computer-readable memory 
for assigning the representations of data stores to the data structure based on 
comparisons of the attributes of the nodes to the requirements of the data stores 
wherein the solver process makes a first assignment of a fast store and determines a 
first metric representative of how well the first assignment meets one or more goals for 
the data storage system and wherein the solver makes a second assignment of the fist 
store and determines a second metric representative of how well the second 
assignment meets the one or more goals and wherein the solver selects one of the first 
assignment and the second assignment based on the first and second metrics (see 
column 8, lines 54 - 67 and column 9, lines 31 - 64). 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to combine teaching of Clark with the teaching of Agrawal wherein 
solver is used to solve resource optimization problems. The motivation is that this solver 
problem solving process provides problem modeler that requires less user skill. 
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Regarding clainn 6, Clark teaches when the solver process assigns all of the 
stores to the data structure, the data structure represents a first design for the data 
storage system and wherein the solver determines a metric representative of how well 
the first design meets the one or more goals for the data storage system (see column 8, 
lines 54 - 67 and column 9, lines 31 - 64). 

Regarding claim 7, Clark teaches the solver process reassigns at least one of the 
stores to the data structure thereby forming a second design for the data storage 
system and wherein the solver determines a metric representative of how well the 
second design meets the one or more goals for the data storage system (see column 8, 
lines 54 - 67 and column 9, lines 31 - 64). 

Regarding claim 8, Clark teaches the solver process selects one of the first 
design and the second design based on the first and second metrics (see column 5, 
lines 28-38). 

Regarding claim 9, Agrawal teaches the solver process reassigns a plurality of 
the stores to the data structure to form the second design (see column 9, lines 1 1 - 24). 

Regarding 10, Clark teaches the solver process reassigns some of the stores to 
the data structure by removing all of the stores assigned to a particular one of the data 
storage devices (see column 6, lines 1 - 37). 
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Regarding claim 1 1 , Agrawal teaches the plurality of nodes are arranged in a 
hierarchy (see Figs. 8 and 9; and column 7, lines 10 - 67). 

Regarding claim 35, Clark teaches one or more of said comparisons do not 
indicate compatibility, the solver process adds one or more additional nodes to the data 
structure (see column 8, lines 54 - 67). 

7. Claims 2, 3, 4, 5. 12, 16, 18, 19, 20, 36, 37, 38 and 41 are rejected under 35 
U.S.C. 103(a) as being unpatentable over Agrawal in view of Clark and further in 
view of USPN 6,473,884 issued to Malay Kumar Ganai et al (hereinafter 
"Ganai"). 

Regarding claim 2, Clark teaches solve process. Agrawal or Clark does not explicitly 
teach assignments. 

However Ganai teaches wherein the solver process compares the requirements of 
the store to the attributes of one or more of the data storage devices and when the 
comparison indicates compatibility, the solver process makes the first assignment of the 
store (see column 4, lines 17 - 44). 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to combine teaching of Ganai with the teaching of Agrawal and 
Clark wherein the values of the nodes are assigned. The combination thus produces a 
solver that is used for resource assignment. The motivation is that this solver problem 
solving process provides problem modeler that requires less user skill. 
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Regarding clainn 3, Agrawal teaches wherein the plurality of nodes are arranged 
in a hierarchy (see Figs. 8 and 9; and column 7, lines 10 - 67). 

Regarding claim 4, Ganai teaches wherein the solver process makes at least one 
additional assignment of the data store (see column 4, lines 17 - 44). 

Regarding claim 5, Ganai teaches wherein the solver process selects one of the 
first assignment, the second assignment and the at least one additional assignment 
based on how well goals for the data storage system are met (see column 3, lines 22 - 
43). 

Regarding claim 12, Ganai teaches wherein one or more of said comparisons do 
not indicate compatibility, the solver process modifies one or more of the attributes of 
one or more of the data storage devices (see column 3, lines 39 - 43). 

Regarding claim 16, Clark teaches when the solver process assigns all of the 
stores to the data structure, the data structure represents a first design for the data 
storage system and wherein the solver determines a metric representative o f how well 
the first design meets the one or more goals for the data storage system (see column 8, 
lines 54 - 67 and column 9, lines 31 - 64). 
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Regarding clainn 18, Ganai teaches wherein the solver process reassigns some 
of the stores to the data structure thereby forming a second design for the data storage 
system and wherein the solver determines a metric representative of how well the 
second design meets the one or more goals for the data storage system (see column 4, 
lines 17-44). 

Regarding claim 1 9, Clark teaches the solver process selects one of the first 
design and the second design based on the first and second metrics (see column 5, 
lines 28-38). 

Regarding claim 20, Ganai teaches the solver process reassigns some of the 
stores to the data structure by removing all of the stores assigned to a particular one of 
the data storage devices (see column 4, lines 17 - 44). 

Regarding claim 36, Ganai teaches the solver process assigns at least some of 
the stores to the data structure and then removes at least one of the stores from the 
data structure (see column 4, lines 17 - 25). 

Regarding claims 37 and 38, Agrawal teaches the solver process removes a 
storage device from the design when no stores are assigned to the storage device (see 
column 12, lines 11-16). 
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Regarding claim 41 , Clark teaches the solver process removes a storage device 
from the design when no stores are assigned to the storage device (see column 9, lines 
31 - 64). 

8. Claims 13, 14, 15, 17, 39, 40, 42, and 43 are rejected under 35 U.S.C. 103(a) as 
being unpatentable over Agrawal in view of Ganai. 

Regarding claim 13, Agrawal teaches an apparatus for data store assignment for 
a data storage system design, comprising: 

a data structure stored in computer-readable memory, the data structure having 
a plurality of nodes, at least some of the nodes each representing a physical data 
storage device and having respective attributes (see Fig.3); 

representations of a plurality of data stores, each data store having respective 
requirements (see column 1 , lines 40 - 65 and column 1 2, lines 1 1 - 33). 

Agrawal does not explicitly teach solver process. 

Ganai teaches a solver process stored in computer-readable memory for 
assigning the representations of data stores to the nodes wherein the solver process 
compares the requirements of a store to the attributes of one or more of the data 
storage devices and when the comparison indicates compatibility, the solver process 
makes a first assignment of the store and when the comparison does not indicate 
compatibility, the solver process modifies one or more of the attributes of one or more of 
the data storage devices (see column 3, lines 22 - 43 and column 4, lines 17 - 44). 
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It would have been obvious to one of ordinary skill in the art at the tinne the 
invention was made to combine teaching of Ganai with the teaching of Agrawal wherein 
solver is used to solve resource optimization problems. The motivation is that this solver 
problem solving process provides problem modeler that requires less user skill. 

Regarding claim 14, Ganai teaches the solver process makes at least one 
additional assignment of the data store (see column 4, lines 17-44). 

Regarding claim 15, Ganai teaches the solver process selects one of the first 
assignment and the at least one additional assignment based on how well one or more 
goals for the data storage system are met (see column 3, lines 22 - 43). 

Regarding claim 17, Agrawal teaches wherein the plurality of nodes are arranged 
in a hierarchy (see Figs, 8 and 9; and column 7, lines 10-67). 

Regarding claim 39, Ganai teaches the solver process assigns at least some of 
the stores to the data structure and then removes at least one of the stores from the 
data structure (see column 4, lines 17 - 25). 

Regarding claim 40, Agrawal teaches the solver process removes a storage 
device from the design when no stores are assigned to the storage device (see column 
12, lines 11 -16). 
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Regarding claim 42, Agrawal teaches an apparatus for data store assignment for 
a data storage system design, comprising: 

a data structure stored in computer-readable memory, the data structure having 
a plurality of nodes, at least some of the nodes each representing a physical data 
storage device and having respective attributes (see Fig. 3); 

representations of a plurality of data stores, each data store having respective 
requirements (see column 1 , lines 40 - 65 and column 12, lines 1 1 - 33). 

Agrawal does not explicitly teach solver process. 

Ganai teaches a solver process stored in computer-readable memory for 
assigning the representations of data stores to the nodes wherein the solver process 
compares the requirements of a store to the attributes of one or more of the data 
storage devices and when the comparison indicates compatibility, the solver process 
makes a first assignment of the store and when the comparison does not indicate 
compatibility, the solver process adds one or more additional nodes to the data 
structure (see column 3, lines 22-43 and column 4, lines 17-44). 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to combine teaching of Ganai with the teaching of Agrawal wherein 
solver is used to solve resource optimization problems. The motivation is that this solver 
problem solving process provides problem modeler that requires less user skill. 

Regarding claim 43, Ganai teaches the solver process makes a first assignment of 
the store to the one or more additional nodes (see column 4, lines 17 - 44). 
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9. Claims 21 , 23, 24, 25, 30, 32 and 33 are rejected under 35 U.S.C. 103(a) as 
being unpatentable over Ganai in view of Clark. 



Regarding claim 21 , Ganai teaches a method of data store assignment for a data 
storage system design, comprising: 

providing a data structure stored in computer-readable memory, the data 
structure having a plurality of nodes, at least some of the nodes each representing a 
physical data storage device having respective attributes (see column 3, lines 3 - 32); 

providing a representation of a first data store having requirements (see column 
3, lines 32 - 35); 

comparing the requirements for the data store to attributes of devices in the data 
structure (see column 3, lines 3-6; 

making a first assignment of the representation of the first data store to the data 
structure based on results of said comparing (see column 3, lines 22 - 43); 

making a second assignment of the representation of the data store based on 
said results of said comparing (see column 4, lines 7-16). 

Ganai does not explicitly teach determining metrics. 

Clark teaches determining a first metric for the first assignment according to how 
well the first assignment meets one or more goals for the data storage system (see 
column 8, lines 54 - 67); 
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determining a second metric for the second assignment according to flow well 
the second assignment meets the one or more goals for the data storage system (see 
column 9, lines 31 - 64); and 

selecting the first assignment or the second assignment based on the first and 
second metrics (see column 9, lines 51 - 64). 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to combine teaching of Clark with the teaching of Ganai wherein 
problem solver determines metrics and metric relationship. The motivation is that metric 
generator periodically or continuously monitors information resource to determine its 
current objects and the state of those objects, and then updates the metrics for solver 
database. 

Regarding claim 23, Ganai teaches modifying the attributes of one or more of the 
nodes into compatibility with the requirements of the data store (see column 3, lines 22 
-43). 

Regarding claim 24, Ganai teaches making at least one additional assignment of 
the first data store (see column 4, lines 17-44). 

Regarding claim 25, Ganai teaches the solver process selects one of the first 
assignment, the second assignment and the at least one additional assignment based 
on how well goals for the data storage system are met (see column 3, lines 22 - 43). 
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Regarding claim 30, Ganai teaches a method of data store assignment for a data 
storage system design, comprising: 

providing a data structure stored in computer-readable memory, the data 
structure having a plurality of nodes, at least some of the nodes each representing a 
physical data storage device having respective attributes (see column 3, lines 3 - 32); 

providing representations of a plurality of data stores, each having requirements 
(see column 3, lines 32 - 35); 

comparing the requirements for each data store to attributes of devices in the 
data structure (see column3, lines 3 - 6); 

making a first assignment of the representations of each of the plurality of stores 
to the data structure based on results of said comparing (see column 3, lines 22 - 43); 

making a second assignment of the representations of each of the plurality of 
data stores based on said results of the said comparing (see column 4, lines 7-16); 

Ganai does not explicitly teach determining metrics. 

Clark teaches determining a first metric for the first assignment according to how 
well the first assignment meets one or more goals for the data storage system (see 
column 8, lines 54 - 67); 

determining a second metric for the second assignment according to how well 
the second assignment meets the one or more goals for the data storage system (see 
column 9, lines 31 - 64); and 

selecting the first assignment or the second assignment based on the first and 
second metrics (see column 9, lines 51 - 64). 
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It would have been obvious to one of ordinary skill in the art at the tinne the 
invention was nnade to combine teaching of Clark with the teaching of Ganai wherein 
problem solver determines metrics and metric relationship. The motivation is that metric 
generator periodically or continuously monitors information resource to determine its 
current objects and the state of those objects, and then updates the metrics for solver 
database. 

Regarding claim 32, Clark teaches when said comparing does not indicate 
compatibility, modifying one or more of the nodes (see column 8, lines 54 - 67). 

Regarding claim 33, Ganai teaches said modifying comprising expanding data 
storage capacity of the one or more nodes (see column 4, lines 40 - 42). 

10. Claims 22, 31 and 34 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Ganai in view of Clark and further in view of Agrawal. 

Regarding claim 22, Ganai and Clark disclose the claim subject matter as 
discussed in claim 1 . Agrawal teaches the plurality of nodes are arranged in a hierarchy 
(see Figs. 8 and 9; and column 7, lines 10 - 67). 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to combine teaching of Agrawal with the teaching of Ganai and 
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Clark wherein data stored in the memory correspond to hierarchical nodes. The 
motivation is that continuously monitor of this information resource is more efficient. 

Regarding claim 31 , Agrawal teaches wherein the plurality of nodes are arranged 
in a hierarchy (see Figs, 8 and 9; and column 7, lines 10 - 67). 

Regarding claim 34, Agrawal teaches said data structure further comprising 
representations of data storage devices that can be added to a design for the data 
storage system, but have not been added to the design (see column 7, lines 12 - 67). 
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Conclusion 



1 1 .Any inquiry concerning this connmunication or earlier communications from the 
examiner should be directed to Fred I. Ehichioya whose telephone number is 703-305- 
8039. The examiner can normally be reached on M - F 8:00 AM to 4:30 PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, John E. Breene can be reached on 703-305-9790. The fax phone number 
for the organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 

Fred I. Ehichioya 



Examiner 
Art Unit 21 72 
May 25, 2004 




